From: Bill Jacobs

To: Stephanie.H.Stephens@aphis.usda.gov
Cc: Dan Peacock; Jennifer Gaines
Subject: Efficacy report

Date: 06/07/2011 04:15 PM

Attachments: 56228-35-102307.pdf

A copy of my review for EPA Reg. No. 56228-35 which addressed a report of
Diphacinone work in the Bay of Islands, Adak, AK, is attached. That would seem to

be the review that you were seeking.
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IRB EFFICACY REVIEW
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381700
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OUT: 10/23/07

PRODUCT NO.: 56228-35

DATE RECEIVED BY OPP: 7/24/07

DATE OF SUBMISSION: 6/26/07

DATE SUBMISSION ACCEPTED: 9/12/07

TYPE OF PRODUCT: Rodenticide

DATA MRID or ACCESSION NOS.: 471853-01

PRODUCT MANAGER NO.: 07

PRODUCT NAME: DIPHACINONE-50: CONSERVATION PELLETED RODENTICIDE
BAIT FOR CONSERVATION PURPOSES

COMPANY NAME: Animal & Plant Health Inspection Service, USDA
SUBMISSION PURPOSE: Amendment
CHEMICAL & FORMULATION: 0.005% Diphacinone pelleted bait





Efficacy Review: DIPHACINONE-50: CONSERVATION PELLETED RODENTICIDE BAIT

FOR CONSERVATION PURPOSES, 56228-GL
Animal and Plant Health Inspection Service (APHIS)
U.S. Department of Agriculture (USDA)

Riverdale, MD 20737-1237

Bait Manufacturer: HACCO, Inc.

200.0
200.1

200.2

Madison, WI 53956
INTRODUCTION
Uses
A 0.005% Diphacinone pelieted bait Federally registered

only to control or eradicate Norway rats, [sic] (Rattus norvegicus), roof rats,
[sic] (Rattus rattus), Polynesian rats, [sic] (Rattus exulans), house mice (Mus
musculus) or other types of invasive rodents on islands for conservation
purposes on islands, grounded vessels or vessels in peril of grounding.

The following types of applications are identified for 56228-35:

“Bait Stations:" @ 4-16 oz for rats, and typically 0.25-0.5 oz but up to 2 oz per
placement for mice, units to be spaced 5-30 m apart for rats and 2-4 m apart for
house mice;

"Burrow-baiting:" in plastic or cloth bags @ 3-4 oz/hole for rats, ~0.25-0z/hole for
mice;

“Canopy Baiting (bait placement in the canopy of trees and shrubs):" @
"Approximately” 4-7 oz (regardless of targeted species) "in a cloth or resealable
plastic bag; and

"Aerial and Ground Broadcast:" @ 10-12.5 Ibs/acre "per treatment", regardless of
targeted species.

56228-35 is classified as "RESTRICTED USE PESTICIDE DUE TO HAZARDS TO NON-
TARGET SPECIES" and is labeled "For use by or in cooperation with government
conservation agencies."

Background Information

See efficacy review of 10/17/06 along with other information in the registration jacket for
this product. This product was conditionally registered on 6/13/07. The registration of this
product was conditional pending submission of data on storage stability and corrosion
characteristics but not for efficacy data on Norway rats, despite a paucity of such
information in the original application for registration. However, IRB’s letter of 6/13/07
requested that APHIS submit any relevant efficacy data that it might have pertaining to the
efficacy of this bait against Norway rats. Via the current application, APHIS has supplied
some efficacy data that are relevant to claims for controlling Norway rats with this product.

See also the jacket for AK-030001, a similar product registered for use in the Alaska
Maritime National Wildlife Refuge (AMNWRY); the jackets for the pending applications for
0.0025% Brodifacoum baits 56228-GA and 56228-GL, which are proposed for uses similar
to those accepted for 56228-35; and the jacket 338-EUP-1, which pentains to a 0.0025%





Brodifacoum that was field-tested in 2006 on some of the same islets where the AK-
030001 bait was used in 2003 and 2004.

The items routed for efficacy review include:

a. acover letter of 6/26/07 from Kenneth R. Seeley, APHIS’s "Chief, Environmental
Services" in "Policy and Program Development"; and

b. an efficacy report.

| visited the site where the field research under 338-EUP-1 was conducted while that work
was in progress. The efficacy review of 9/18/07 for 338-EUP-1 discusses a progress
report on that research that was recently submitted to EPA by the AMNWR.

From 9/25-10/17/07, | traveled to Oahu, HI, and to Wake Atoll (on island 9/29-10/1 3/07) to
participate in research related to possible eradication of rats from Wake. This product was
one of several candidates for use in such a program. A box of this product was shipped to
Wake and was involved in a laboratory bioassay, various other bait acceptance trials, and
a bait weatherization trial. The last of these experiments involved long-term exposure of
this bait and 2 others to environmental conditions in 6 habitat areas on Wake Island and
daily assessments of the condition of each of the products. The Ramik bait supplied for
the Wake trials was packed loose in a large cardboard box with no plastic lining to protect
the bait from moisture or absorption of extraneous odoriferous substances. The bait
consisted of nearly round pellets that weighed about one gram each — about half the mass
of the pellets used in the studies summarized in the efficacy report discussed in this review
(P. Dunlevy, personal communication).

201.0 DATA SUMMARY
The efficacy report submitted on 6/23/07 is cited and discussed immediately below.

Dunlevy, P. and Scharf, L. (2007) Eradication of Norway rats using Ramik Green in the
Bay of Islands, Adak Island, Alaska INTERIM REPORT. Unpublished report, U.S. Fish
and Wildlife Service, Alaska Maritime National Wildlife Refuge, Homer, AK, 52 pp.

MRID# 471853-01

This report summarizes the results of field applications of the AK-930001 Ramik Green
product to control Norway rats on islets within the Bay of Islands, which is located offshore
of the northwest region of Adak Island in the Andreanof sector of the Aleutian Islands.
Toxic bait applications to various Bay of Island islets were made in 2003 and 2004.
Subsequent visits to the site were made in 2005 to assess rat populations on the islets and
the extent to which islands apparently cleared of rats in earlier years had been reinvaded.

From 6/23-7/11/03, study personnel set up snap-trapping stations at approximately 50-m
intervals in coastal and upland habitats on 19 islets within the Bay of Islands. Each snap
traps was placed “inside a protective station”. Traps were pre-baited with a mixture of
rolled oats and peanut oil for 3 nights prior to their being baited with a rolled-oats-and-
peanut-butter mixture and set for 5 additional nights, with daily monitoring. Under these
conditions, Norway rats were caught on 12 of the 19 islets, all of which reportedly had
“‘abundant rat sign”. (A take-home message from those results is that even fairly intensive
trapping will not necessarily catch any of the rats that are present.)

Dunlevy and Scharf (2007) used a “Corrected trap index” (CTI) to determine and compare
initial capture rates among islets. The CTl is equal to the number of rats caught divided by
the number of trap-nights on the islet corrected for sprung traps by deducting half a trap-





night for every sprung trap (presumably whether or not a rat was caught). As suggested
above, the CTl was 0.0 for 7 islets in 2003. For the other 12, the CTl ranged from 0.7 to
16.6. The highest capture indices for individual islets were 16.6 for South and 14.0 for
Camouflage (called “Viejo” by Buckelew, et al, 2007, in their report of 2006 trials conducted
with a 0.0025% Brodifacoum bait under 338-EUP-1). CTl figures varied considerably
among the islets that had rat captures.

Within islets, CTl figures for 2003 varied between coastal and upland habitats. Overall, the
mean CTI figure for coastal habitat was 4.8, while the mean CTI for upland habitats was
2.5. For the 10 islets that had rats caught on them where both upland and coastal habitats
were indexed, 7 had higher CTI scores in coastal habitat (than in upland areas) while 3 had
a higher CTl in upland habitat. CTI values greater than 10 were obtained in upland habitat
only on South (18.2), whereas CTl values above 10 were obtained in coastal areas on
South (14.3), Dora (13.3), and Camouflage (24.0). Some 62% of the rats caught in 2003
were snapped during the first 2 nights of the 5-night trapping period.

Subsequent to the 2003 trapping effort, 12 of the 19 surveyed islets were “treated with
rodenticide at some level” (as discussed below) prior to the next snap-trapping index. The
7 islets that were not treated over the course of the project included only one (Jed, called
“Hawaii” by Buckelew, et al, 2007) that had a 0.0 CTl score in 2003." For the others,
overall (habitats combined) CTI values ranged from 0.7 (Staten) to 6.3 (Dora). Of the islets
or islet groups trapped in 2003, the following were not subsequently treated with
Diphacinone rodenticide in 2003 or 2004: Argonne, Dora, Jed, North, Ringgold, Sea Parrot,
and Staten. This group includes the 5 largest and 7 of the 9 largest islets in the Bay of
Islands.

A second snap-trapping survey was conducted from 6/21/04 and 7/7/04 on the 7 islets that
were not baited with Diphacinone in 2003 or 2004. Rat activity (overall CTI numbers
ranging from 3.4 to 17.3) was detected on 2004 on all islets that were not baited in 2003.
For six of those islets, the CTI for 2004 was higher (by 2.7 to infinite times) than was the
CTl for 2003. On Sea Parrot islet, the CTI score was 3.4 for both 2003 and 2004. Clearly,
whatever the immediate impacts of removing some individuals via snap-trapping a year
earlier might have been on rat populations on those islets were swamped by subsequent
recruitment in most cases. For these 7 islets, the com posite CTI for coastal habitat was
about 4 times that for upland areas in both years. Although there was variation in CTI
scores among these 7 islets, the CT| for coastal areas exceeded the CTi for upland areas
for each islet in 2004 and for 5 of the 6 where any rats were caught in 2003.

Rodenticide applications in 2003 were limited to Green, Cormorant, and South islets. Bait
applications reportedly were made

using the protective station method, supplemented with burrow treatments, for
12-20 weeks.

Numbers of bait stations used on these islets were increased somewhat over the course of
the several-month baiting period in 2003. Final totals of stations used were 37 on
Cormorant, 67 on South, and 124 on Green.

! Dunlevy and Scharf (2007) use pre-existing names to refer to all islets for which they could find pre-
existing names. Research personnel assigned names to several islets for which pre-existing names were not
found (Dunlevy, personal communication). Names assigned to such islets in the Diphacinone trials would
have primacy over any different names used for the same islets by personnel involved with the 2006
Brodifacoum trials.





Bait stations were deployed in grids with ~50-m spacing between units®, with some
deference to making placements “in areas or along natural corridors that would be
attractive to rats”. Personnel reportedly made sure to put “at least one station in every
cove or ravine.” Stations were secured to “Steel T-bar fence posts” which “were driven into
the ground”.®

Beginning in April of 2004 and running through July of that year, bait-station treatments
were made again on Green, South, and Cormorant. Burrow treatments were applied on
the following additional islets: Camouflage, Black, Sweet, Ina, Aureola, Duh, Earl, and
Bubba. Subsequently, bait stations were added on Camouflage, Black, Sweet, Duh, and
Bubba. From May through June of 2004, bait stations were deployed on North Rocks
(located just south of North Island) and the sufficiently vegetated islets in the Channel
Islands group (located between Green and Sea Parrot)

The stations on the islets treated in 2003 were retained. Thirteen additional stations were
deployed on South Island, bringing the number used in 2004 to 80. Six “redundant
stations” on Green were not used in 2004, “leaving 118 stations” for treatments. The 37
stations set up on Cormorant in 2003 were used there again in 2004. Five stations were
set up on Duh; 5 on North Rocks; 28 on Camouflage; 16 on Black; 6 on Sweet; 9 on the
Channel Islands; and 1 on Bubba.

Dunlevy and Scharf (2007) initially loaded bait stations with “113 g to 454 g” (4-16 0z)
according to “the expected rat population level indicated by the index trapping”. This range
in station load was equivalent to the range in per-placement rate that is prescribed on
labels for most anticoagulant baits registered in the U.S. for controlling commensal rats.
Personnel reportedly replenished bait “daily at first’ and subsequently “at a frequency
sufficient to maintain an uninterrupted supply of fresh bait.” Personnel reportedly promptly
replaced “Moldy or excessively wet rodenticide”. The authors report having collected rat
carcasses for necropsy or having buried them (“at a depth sufficient to preclude exposure
to nontarget species”).

Where burrow treatments were made, “small plastic bags” containing 2 oz (2003) or 3 0z
(2004) of bait were placed in rat burrows which were marked by personnel for subsequent
location and inspection. In 2003, treated burrows were inspected at intervals of 1-22 days,
averaging 5 days. In 2004, treated burrows were inspected at intervals of 1-13 days, with
typical intervals reportedly being 5-7 days. During inspections, burrow treatments were
scored as to whether bait bags were “undisturbed”, “nibbled”, “taken”, or “not found”. Bags
recorded as “taken” or otherwise missing were replaced. The “not found” category
included instances when a bag was not located but the researcher was “not absolutely
sure of searching in the right spot.”

In 2003, ~313 Ibs of bait was applied on Cormorant, Green, and South, with ~203 Ibs
having been loaded into bait stations and ~110 Ibs of bagged bait having been placed in
burrows or applied otherwise.*

2 The 50-m spacing reportedly has been used with success in efforts to eradicate Norway rats from some
islands in New Zealand, although the active ingredient in those cases generally was Brodifacoum rather
than Diphacinone.

* That method of securing stations seems to have been fairly effective, even under the extreme weather
conditions that occur off the northwest coast of Adak. When I visited the Bay of Islands in September of
2006, stations associated with the Dunlevy and Scharf (2007) project were encountered and typically were
affixed well in place.

* The authors report that 16 bags of bait “were weighted with rocks and thrown on to inaccessible vegetated
rock pinnacles adjacent or connected to Green. The rocks increased the distance bags could be thrown
accurately and allowed the bags to penetrate the vegetation upon landing, so they were accessible to rats





Summed across the 13 islets treated in 2004, ~163 Ibs of bait were applied, including 14
Ibs loaded into bait stations and ~149 Ibs in burrows. No data (“n/a”) on burrow baiting in
2004 are reported for Cormorant, South, Green, North Rocks, and the Channel islets. No
bait reportedly was applied in bait stations for Sweet and Bubba, and “n/a” was reported for
bait station use on Ina, Aureola, and Earl on 2004.

Effects of treatment were monitored through changes in rates of consumption of bait from
bait stations and/or in burrows, short-term capture rates in exposed snap traps, long-term
rates of capture of rats in snap traps set in bait stations from which bait had been removed
(on some islands), and searches for “sign left by rats.”

The typical result for an island baited in this program was for the rate of bait take from
stations and/or burrow treatments, as applicable, to be relatively high over the first few
days to 2 weeks after placements were made and to decline thereafter, occasionally
reaching zero but seldom staying there. Exceptions to this pattern were noted on
Camouflage, where the typical pattern of relatively high initial consumption followed by a
drop-off was noted for burrow placements; but no bait was taken from stations for the first
month of their use. On that islet, 99% of all recorded bait take was from burrow
placements. On Black and Sweet, most or all reported take was from burrow placements,
which were initiated on those islets well before any bait stations were deployed there. On
small land masses in the North Rocks and Channel Islands groups, take from bait stations
was observed only during the last 2 (of 5 or 6) monitoring periods. No burrow treatments
were made on those islets.

Relative abundance of rat “sign”, in the forms of freshly dug burrows, fresh feces, bait
caches and “middens”, tracks, gnaw marks, and evidence of rat-like depredations of birds,
reportedly tended to track along with evidence of bait consumption. Periods of bait
consumption often resulted in appearance of feces with evidence of bait in them. When
bait consumption stopped, fresh sign typically was not present; but appearance of fresh
sign at times preceded resumption of bait consumption on a particular islet.

Pre- and post-treatment snap-trapping yielded results that were consistent with reduction
of local rat populations through deployment of bait stations and/or burrow baiting. For all 6
treated islets (South, Cormorant, Green, Camouflage, Earl, and Black) where rats were
caught in traps in 2003 (semi-pretreatment), “Corrected Trap index” results for late 2004
were lower (by 88-100%). There were instances of sprung/no-catch traps, and song
sparrows and winter wrens occasionally were snap-trapped. Trapping conducted in 2005
yielded rat captures on some islets. There was no rodenticide use in the Bay of Islands
during that year.

Tracking tunnels, gnaw sticks, gnaw blocks, and night vision were used on Cormorant as
supplementary methods of assessing rat activity. Tracking tunnels failed as a census
method due to problems with drying out of the ink tracking medium. Some gnawing of the
edges of tracking boards was noted. In 2004, initial rat activity on Cormorant was detected
via gnaw sticks and a gnaw block. Following bait consumption during that year, these
methods yielded no further activity. These methods failed as means of detecting residual
or renewed rat activity over the winter of 2004-2005. Night vision was used briefly on
Cormorant in 2003. Rats were not seen during the 8-hour observation shift for which hight-
vision was employed.

That some rats were killed by bait was confirmed by discovery and necropsy of 11 rat
carcasses in 2003 on Cormorant, 9 rats in 2003 and one in 2004 on South, 7 rats in 2003

and not visible to birds flying over.” At the ends of baiting seasons, bait remaining in baits stations
reportedly were applied to burrows as a sort of residual baiting and product disposal method.





on Green, 2 rats in 2004 on Camouflage, one rat on Black in 2004, 11 rats on Ina in 2004,
3 rats on Earl in 2004, and a total of 3 rats on 2 of the Channel Islands in 2004. Some rats
caught in post-treatment trapping surveys showed evidence of bait consumption and/or
anticoagulant poisoning.

Dunlevy and Scharf (2007) believe that applications of the Ramik bait for periods variously
lasting several weeks to several months at times rendered certain of the baited islets rat-
free. The authors note that most of the treated islets were small and relatively easy to
search for rat sign, suggesting to them that small residual rat populations, if present, likely
would have been detected. On larger islets such as Green, Dunlevy and Scharf (2007)
acknowledge that remnants of the original rat populations might have persisted in areas
that were difficult to monitor. However, the authors suggest that immigration from nearby
land areas where rats were not controlled, or not completely eliminated, was a more likely
reason for the reappearance of rats on islets where fresh signs of rats had not been seen
for periods as short as one month and perhaps as long as 18 months. The authors
contend that the relative proximity of rat populations on untreated islets or the Adak
“mainland” was the primary factor affecting how long baited islets remained free of rat sign.
When we were together recently on Wake Atoll for a different rat project, Dunlevy gave me
a copy of a draft table for another report pertaining to his Bay of Islands work which shows
that the 4 treated islets (Duh, Earl, Aureola, and Ina) that always had some recent rat sign
were 10-70 m from a potential source of reinfestation while the 11 islets that appeared to
be rat-free for a month or more were 95-240 m from a likely or potential source of rat
immigration.

Dunlevy and Scharf (2007) speculate that bait left behind in burrows (or inadvertently in
bait stations) on islets and monitoring traps set after active monitoring was ended for the
year may have completed rat removal over winter on islets that had rat activity when last
monitored in one year but not when first monitored in the next.

In these trials, extended periods of application of a 0.005% Diphacinone bait in bait
stations and/or in rat burrows were followed by apparent reductions in rat activity.
Although some efforts at assessing rat activity before and after treatment periods were
made, the snap-trapping method for which the most data are reported exerted some lethal
control of rats on its own. Methods such as use of chew sticks seem to have been
employed mainly to detect any presence of rats rather than to quantify the level of control
that resulted from bait applications. While this program was not designed in the manner of
a true field efficacy test, the results reported are consistent with the bait's having effected
considerable short-term control of Norway rat populations.

Dunlevy and Scharf (2007) report having collected 45 Norway rats and 3 ravens over the
course of the research period. All but one of the rats was collected as a carcass. Some 28
of the 45 rat carcasses were found in open areas. As rats poisoned by anticoagulants
typically are reported to die underground or in other concealed locations, it is likely that
those 28 were a small subset of all rats that the bait killed. Some 25 of the rats collected
had evidence of Ramik bait in their gastrointestinal tracts and/or showed signs consistent
with anticoagulant poisoning.

The 3 ravens all showed signs of toxicosis, but 2 of those birds were shot. Dunlevy
(personal communication) obtained authorization to shoot 2 ravens that had followed
researchers from one bait station to the next during the 2003 baiting season and had
raided the stations. On 10/11/07, Dunlevy gave me a copy of an analytical report (Brown
and Wright, 2005) from Landcare Research, Lincoln, NZ, pertaining to two of the ravens.
Their livers tested positive for Diphacinone (at 0.17 and 2.8 ppm).





202.0 CONCLUSIONS

1. Efficacy reports previously submitted to support the proposed registration of this
product for conservation uses suggested that the bait used in the field trials was
effective against roof rats and Polynesian rats under the conditions of testing. There
also were some indications of effectiveness of the test bait against house mice in
Hawaiian forests. There was a paucity of information relevant to the effectiveness of
this product against Norway rats. Any changes to the formulation of the parent
RAMIK® GREEN product might affect its suitability for use under island conditions.

2. The report by Dunlevy and Scharf (2007) suggests that the formulation that they used
-- presumably the one used for the AK-930001 product — was effective in controlling
Norway rats under the conditions of use. The report is more of a summary of resuits
of operational use than an account of formal field efficacy trials.

William W. Jacobs, Biologist
Insecticide-Rodenticide Branch
Registration Division

October 23, 2007
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